Non-local interactions are assumed for the deuteron with form factors Good agreement is obtained for the quadrupole moment. Neutron-proton scattering calculations will follow in the next communication. 
Introduction
Non-local interactions for the neutron-proton scattering and bound state (the deuteron) are written in the form
and
where V C (k, k ′ ) is the central part responsible for the S-State of the deuteron and
is the tensor part corresponding to the D-state of the deuteron. λ C and λ T are the strengths of the central and tensor parts of the potential, respectively and are assumed positive. The form factors g C (k) and g T (k) are assumed to be of the form Using
(1.14)
The modified spherical Bessel functions i l (x) and k l (x) are given by
To simplify the calculations using these wavefunctions, set b 1 = b 2 ≡ b. The coordinate space wavefunctions then become
The S-state and D-state probabilities are calculated using
with the result
The normalisation constants A and B are, of course, related by the relation The root mean square radius is defined by Scattering calculations and the 3 S 1 phase shifts are deferred to the next communication.
